clinic that 8 had presented as psychiatric cases, and 17 had been discovered by accident. Hypercalcaemia is not always present in hyperparathyroidism, or not at the moment of a screening blood test, but one wonders what would turn up if a single plasma calcium and protein measurement were made routinely on a large psychiatric out-patient population. There are, of course, other tests, such as provocation by cortisone (e.g. see Williams, 1974; Labhardt, 1974) , which might be adapted for smaller groups of patients with greater likelihood of concealed parathyroid disease, such as early dementias, chronic depressions, neurotic complaints of late onset.
A plasma calcium above 7 mM/1 (normal range 4-5-51 mM/1) is quite often accompanied by an abnormal EEG (non-specific slow waves, see Kurtz, 1976) and by pronounced psychiatric symptoms, an agitated depression, paranoid delusions with degrees of disorientation, or a full confusional state or even catatonic stupor (Hockaday et al. 1966; Cooper & Schapira, 1973) . A plasma calcium below 3-5 mM/1 may run with a similarly abnormal EEG, with the addition of spikes, and the patient may have epileptic fits, depression, and impaired memory, though the psychiatric picture is less common and certain than that of hypercalcaemia (Fourman et al. 1963) . However, correction of the plasma calcium (by removal of parathyroid adenoma, or treatment with calcium and vitamin D) does not abolish the abnormal EEG or mental state for days or weeks after the blood level is normal. Nor does acute infusion of calcium solutions into normal men (Nordin & Fraser, 1956 ), or of ethylene diamine tetra-acetate to complex the calcium and reduce the effective plasma level (Fourman et al. 1963) provoke EEG change or evident mental abnormality. Furthermore, it has long been known (Herbert, 1933) , and frequently confirmed, that the calcium content of lumbar cerebrospinal fluid remains remarkably constant in spite of big changes in plasma calcium in parathyroid disease. There is a paradox here: clinically, exposure to high calcium disturbs the brain, but physiologically a bloodbrain barrier guards the brain against calcium change (Wallach et al. 1964) .
All the evidence agrees that calcium is transported inwards by metabolic process, working independently of the external calcium concentration (Oppelt et al. 1963; Samachson et al. 1959; Schain, 1964) , and that its intracellular distribution involves crossing further membrane barriers. It is not so surprising, therefore, that if once the calcium is excessively inside it takes a long time to come out again. But how does it get in, or is there some other explanation ?
One possibility is that mental symptoms only appear in those in whom the blood-brain barrier has broken down, perhaps after very chronic exposure to changed plasma calcium. There is a need for a comparison of lumbar puncture analyses in hypercalcaemic patients with and without EEG and psychiatric evidence of change. These analyses should be for protein (Edwards & Daum, 1959) and all electrolytes in case the explanation of brain disturbance lies rather in some related electrolyte imbalance. Hypercalcaemia is sometimes accompanied by polyuria and thirst, and water shifts, hypokalaemia and hypernatraemia may be expected, while a magnesium loss has been blamed also (Gatewood et al. 1975) . It would be a great help if a clinical survey confirmed that chronic hypercalcaemia, however caused, always produced some mental signs, not necessarily gross psychosis; or if controlled variation of the plasma calcium for brief periods in patients who had had an abnormal EEG in the past could bring back the abnormality at will. It should not be forgotten that plasma calcium might sometimes be an epiphenomenon, and not the true agent of cerebral toxicity. At a time when peptides such as vasopressin, angiotensin and endorphin are found to have cerebral actions, the possibility of neuroactive peptides from parathyroid or from neoplasms must be remembered.
Vitamin D and the parathyroid work together, and a secondary hyperparathyroidism may develop in response to a lack of vitamin D or of its active metabolites. The diet, particularly in Britain and especially among the elderly, is often low in vitamin D, and its supplementation by the action of sunshine on skin steroids somewhat problematic. Deficiency is at its worst towards the end of winter, with a sudden spring improvement. Thus a variety of environmental and behavioural factors play on calcium metabolism -the dark, winter inactivity, the post-menopausal state, anorexia. Pregnancy, and even more, lactation in the puerperium, are times of dramatic change in internal calcium flow, but D. Riley (personal communication, 1977) could find no change in total plasma calcium or magnesium to connect with puerperal psychosis. Total plasma calcium normally consists of about 46 % protein-bound calcium, 8 % complexed calcium, and 46 % ionized calcium, which is the pharmacologically active fraction and can be measured directly by bioassay or by special electrode. Infusion of lactate, provocative of anxiety symptoms, complexes more calcium and reduces the ionized fraction (see British Medical Journal, 1968) . Overbreathing also reduces this fraction, in favour of more protein-binding. Chronic overbreathing is a feature of some psychiatric syndromes (Damas Mora et al. 1976) . Whether any of these factors has clinical psychiatric relevance remains open.
In a series of papers Flach (see Faragulla & Flach, 1970) reported classical calcium balance studies on depressed patients treated with ECT or imipramine. Recovery was associated with calcium retention, probably due to new bone storage. The mechanism of this was obscure, but it is likely to have been an endocrine effect of either treatment or the recovery process and not relevant to the aetiology of depression. The adult human brain contains a total of about 180 mg calcium (Documenta Geigy, 1962) , of the same order as, or rather less than one day's average urinary excretion of calcium, and much less than the diet or the bones where calcium is measured in grams. Balance studies, where urine and faecal calcium losses are compared with food intake, are bound to be too crude to detect changes in brain calcium, supposing there to be any.
Brain calcium may, however, be open to direct enquiry in two ways. Radioactive calcium penetration into cerebrospinal fluid or into brain tissue after various time intervals could be studied in neurosurgical or post-mortem material. The effects of drugs suspected to modify intracellular calcium distribution could be examined, first physiologically, then clinically; indomethacin (Northover, 1972) and lithium (Bjorum et al. 1975 ) -high levels of which cause symptoms like those of hypercalcaemia -may be examples of such substances. Clinical studies will benefit from the application of repeatable psychological tests in controlled situations, as pioneered by Christie-Brown (1968) .
